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APPENDIX A - STATISTICAL SAMPLING DESIGN

The proposed approach is to estimate discarded catch separately from retained catch,

rather than to estimate total catch directly.  Such an approach takes advantage of the

comprehensive shoreside monitoring of retained catch and allows focusing the limited observer

coverage on situations that will provide the most information about discarded catch.  As in all

sampling programs, it will be advantageous to subdivide the data into categories that are

expected to have different levels of the quantity being measured.  For example, the shoreside

monitoring of the species composition of the rockfish catch breaks the data into time (quarter),

area (port), and gear type.  A comparable approach in the observer program is necessary to fully

understand discarding patterns.  Unfortunately, the limited sampling effort available to

implement such an approach leaves gaps in the coverage.  An alternative approach is to use

broader categories of time and area and to use estimated discard relationships, rather than simple

average discard, within each category.

The cumulative vessel limits used to control the rate of catch in the groundfish fishery

lead us to expect a discard relationship in which discarding increases as the remaining limit for

the species decreases, and increases as the total effort directed at the assemblage containing that

species increases (Figure 1).  If there was nearly 100% observer coverage, it would be possible to

simply calculate a new estimate of discard each time the trip limits used to control the fishery

were changed.  However, the expected level of observer coverage is much lower (approximately

10-20%), so calculation of average discard within each stratum would be highly variable due to

the highly variable discard levels on a tow-by-tow, trip-by-trip, and vessel-by-vessel basis. 

Therefore, direct estimates of average fleetwide discard levels may not be the best approach,

especially when the level of coverage is low.
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Figure 1 Longspine thornyhead discard(size of bubble) presented in
relation to the vessel’s remaining limit for longspine at the completion of
that trip and in relation to the total landed catch of all DTS species for that
trip.  

A feasible alternative is to use the at-sea and shoreside fishery data to calibrate a

statistical relationship that can then be used to calculate expected discard levels over a range of

conditions.  Such an approach was piloted in the first analysis of observer data from the EDCP. 

The relationship (model) allows interpolation and some extrapolation of discard information

even when limits change, so will provide more timely estimates of discard rates.  The discard

model can also reduce potential bias in the estimates by adjusting for any non-proportional

sampling of trips that are close to cumulative limits.  Since landings and remaining limit can be

calculated for each trip in the fish ticket database, the predictive model could be used to predict
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discards for the unobserved trips, thus adjusting for any tendency for the unobserved trips to have

a higher or lower occurrence of trips near the cumulative limits.

The key is to collect discard over a wide range of conditions, use these data to calibrate a

statistical relationship, then apply this relationship to all fishing effort within the sampled

segment of the fishery.  Such an approach is tailored to the estimation of discard for trip-limited

species.  It has also proven useful in the analysis of halibut discard.  There it was found that the

catch of arrowtooth flounder helped predict the average level of halibut bycatch.  Early in the

program the statistical relationships will necessarily be simple and it will be necessary to pool

information across very broad strata.  As data accumulate, it will be possible to improve the

estimates by including geographic, seasonal, target species, and other factors in the discard

model.  Such an approach will also provide flexibility to use alternative sources of bycatch and

discard information.  Enhanced logbooks for self-reporting of discard and sealed video systems

are among the possible methods that could augment the data collected by observers.

Coverage Plan

The level of precision obtained from a given level of coverage depends upon two factors:

(1) the number of time, area, and gear categories that have different discard levels; and (2) the

level of tow-to-tow and vessel-to-vessel variability in discard within each category.  The first

factor causes us to need to spread the observer coverage out among all ports and fishing

strategies to cover the breadth of potential discard situations.  The second factor causes us to

need a reasonably high level of coverage within each time, area, gear category.  These are

conflicting factors and we cannot know how they will balance out until we have accumulated

substantial amounts of observer data.

The initial observer deployment will be targeted to achieve a broad level of coverage in

the coastwide limited entry trawl fleet and will begin to collect preliminary data from non-trawl

sectors, particularly the limited entry fixed gear sablefish fishery and the limited-entry hook&line

fishery for rockfish.  This plan will build upon earlier observer projects which provide  some
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Figure 2 Cumulative distribution of number of trawl trips per vessel in 1999.  Shown are the
midwater trawl trips in Oregon asnCalifornia (MWT), the shrimp trawl trips by limited entry
trawlers (TWS), the groundfish trawl trips (GFT) and all trips.

information on discard by trawlers off Oregon and Washington and will lay the groundwork for

coverage of non-trawl sectors.  Approximately 75% of the observer effort in the first year will be

targeted on the coastwide trawl coverage, and 25% will be used for pilot coverages of the non-

trawl sablefish fishery and the hook&line rockfish fishery.

The coverage plan is based upon having approximately 20 observers.  It is assumed that

these observers will be able to make approximately three trips per month on limited entry

trawlers, and that they will be able to make approximately one additional trip per month in a pilot

effort on non-trawl and open access gears.  In 1999, approximately 200 trawlers made less than
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40 trips in the year (Figure 2).  Given the level and coastwide distribution of trawl effort in 1999,

it appears feasible to achieve at least a 9% coverage of trawl effort (see Table 1).  With reduced

levels of fishing activity in 2001, the expected level of coverage will be greater than 9%.  With

20 trawl vessels covered at a time and each vessel covered throughout a two month period, it will

take approximately two years to cover, on average, all the trawl vessels once.
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Table 1.   Distribution by port of limited entry trawl trips and non-whiting catch in 1999, and

geographic distribution of observers in 2001.  The cumulative percentage (CUM. %) for effort

and coverage is computed from south to north along the coast. 


